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Changes for revision G to H: 


1) Added clkH2’ (pg 6,15). 

2) Added output ChecknParity’ to prom d5 (pg 9) and S5i ii5b (pg 18) to check parity only when R is read. 

3) Added (pg 6) gates i2 b, a3a, and b4c to correct deficiencies in R address calculation. 

4) Added signal PUTj (pg 14, 20) for lest. 

5) Added signal PUTk and gate b3c (pg 15,20) for test. 

6) Added signal PDTi (pg 1 8,20) for test. 

Changes for revision H to I: 

1) Changed signal named LfighByte«-F1 F2 to HighByte*-F1 F2' and changed dwg. of gate c3a (pg5). 

2) Removed sign extension feature for constants in aritlimetic operations. Changed signals SignExtendF1F2 to GND 

(pg 3,4) and removed gate a4a (pg 5). 

3) Changed clear input of dl 8 f rom PUc to RUN (pg 19). 

4) Eliminated (redundant) signal LoadMCI (p16). This signal is now LoadAd. Changed gate at c3b (S10) to S00 (e2b). 

5) 12.15 is now GND, was Mem In si ’ (pg 16). 

7) Changed ALUA.08ln-ALUA.15IN to ALU A.08-AI.UA.1 5 (stkp input, pg 11). 

8) Added S240’s to force R[04:07] to ONE during R+-SALUF (pg 10). 

9) Added test points. If signal was named, t.p is added in italics. If not, signal name is now TPxxx. 

Changes for revision I to J (6/26/78) 

1) Replaced signal CycleO’ with CycleOFeed’ at a4.10 (pg 6) 

2) Changed PUbto MC2XferWord at C15.3 (pg13) 

3) Changed PUb to MC2XferWord at dll.6 (pg 13) 

4) Generated MCI XWdly at g2.15 - added feedback from g2.12 to g2.2, removed PUc from g2.2 (pg 16) 

5) Renamed MClWiliGelR’ to ShiftMCIXW’ (pg 16) 

6) Generated MemNeedsR' in S51 at a3b rather than in S02 at b4a (pg 1 6) 

7) Generated MC 2 XWdly in S74 at il b (pg 16) 

0) aO.IOisnow connected to MC1XWdly(was MC1HasR)(pg20) 

Changes for revision J to K (0/29/78) 

1) Shuffled inputs to decoder d16 and gate c3c, connected d16.5 to CycleOFeed’ (pg 19). 

2) Changed gate cOa to SI 0 at c3b to form clkSStkp’ (pg 15). 

3) Changed a4.2,5,10,13 from MC2Ad.x to MC2CAd.x to make Raddress interlocking during single errors work properly (pg20). 
Changes for revision K to revision L (10/7/78) 

1) Changed inputs of cl 4 section b(pgl3)f rom GND to P roc CycleO and SRSA2. This requires revision E for Prom b2. 

2) Connected clear inputs of g2 and h2 (pgl6) to RUN rather than Puc. (required to initialize XferWord regs. at boot). 

3) Reversed order of lest points TP206-TP209 (pg 20). 

Changes for revision L to revision M (12/9/78). 

1) Changed h19.1 from QWO lo H2.08' (pg 10). Branch on QWO is now done on Conlrol Store. 

2) Added flip-flop c18cf in line EnColAd’ (pg 17). Memory Control rev M is required with this change. 

3) Added PROM a2 (at revision F) to check Slack overflow (pg 11). 

4) Removed signal MCI XferWord from E006 lo make room for new signal StackEmpty (pg 16). 

Note: Revision M = Revision Ga 


Current Prom Revisions: 

a2: F 
d5: D 
bl 4: D 
b 1 3: E 
12: D 
b2: E 

Note: This board contains no platforms. The "Plats" at positions c2 and dl are Beckman B898-1 -RI K re si tor networks (15 1 K 
resistors with pin IS common). 

Equivalent networks from other manufacturers may be substituted. 


■ Rev•Date 


XEROX 

rnn 


P ro iect 
nn, 


ALU Card CHANGES 


- - m mm 




Designer 

TJracker 





rsxrz 


Sp are _5L Spare C I Spare 


i |B896-ie; | | sio q 


S260 C S153 C SI 53 £ S153 


fS20jg " 


SI 53 C SI 53 C 25S’0S 


S2G0 C S240 C S240 C S240 


SI 53 q 

[25S09C 


2 | S04 


“J 



SI 81 1 

sioi ‘i 

sioi ‘i 


| SI 82 q I I S 257 q I I S 257 q | [S 257 1 

[so 6 ' '~[j f~S 3 74 ' cj j |'s 240 ‘i| ] fS 374 ' ‘' 1 

ISOs" 'if ’ If 'SO 5 ' if * |f 25 SQ 9 cf ’ If S 374 


s 251 q i | S 25 i q i | S 25 i q l | S251 q 1 1 S 64 q 

^ s' 2 '5 i jj I f S 251 cj | pS 25 l'' cj | ['s74 'q | 13 [ S74 ‘jj 

j 5 l‘o 9 ‘i| | f SI 09*Cj | f SI 89 cj | | SI SQ cj | 14 | S 74 'ij 

M,2l F93422 ^ ^ F93422 ^ ' F93422 t| | 15 F93422 

25S09 jj | f25S09d ' ' l p25S09if ‘ | |'2 5 S09 if ' | ifj fs'l38~^ 

‘ S241 ‘ ‘ ' d f s374'' ' 'ij f S 2 4i ‘ q [ S374 " ' if 7 fs'lV's ‘ij 
25S09C1 | | S240 * cj |25SQ9 if | |'S24Q ‘ "jj j i8 f SlfiTcj 
"sifst^ f ' S 374 "q fsiV 'cj' ' ' |' S240 " ij 19 f S74'q 


S2 51 q _ I I S?.51 q _ | |S251 £ i I I S74 I 

"sVog'c! ||"si89*c! |fSI 89 cj |l si 0*9 


9342 2 L, | F93422 H | F93422 L, | F93422 
||25S09 ij llVdsob" d’ ’ |f25S09if * if 2 5S09C 


9 

10 C®20 

11 [S64 


S374 C SOO 


Is fcis-D q l lsio 1 
I 6 I S374~' ' jj | S26o'ij 
| 7 fs'lO'c[ ' ’ [ isocTji 


H si 1 q 

I“b2-E ‘cf 
fs 00 ij 
| so 2 * ij 

'1 |S74‘ij 

lIsoTB'" 


| | Spare 

GSO 

| S51 'ij 

f sjTcj 

::: rs^ 


S374 q I S257 q I I SI 63 q 
I 25 S 09 ' cj [ f S257 ‘ I fsOG 
25S09q || S203 "cl |fsG4 C 


S283 q I S86 


S64 q 

1 hi3-E q 1, 

S64 q 

1 b 1 4-d q | 

1S64 q 

[S163 q 


S374 q | SI 63 q | | S374 
S280 | |‘S24Q ‘ij | 25S09 

S374 '~q f S240‘ ‘‘cl |’s32"q 
S04 '2’ ' ’ |f S240* "c! | SOO £ 


101-200 

1-100 


20pins: A 16pins:B 14pins:C 22pins: D 24 pins: E 


Note: The short vertical lines indicate 
tiller capacitor locations. 

(119 Total) 


ALU Card Layout 











































































a17b 
D Q 
SI B9 

al 7c 
0 Q 
SI BO 

a17d 
D Q 
SI 09 

al 7o 
D Q 
SI 09 

“17T7b“ 

D Q 
SI 09 

b17c” 
0 Q 
SI 09 

FTTd 

D Q 
SI 89 

b17e 
D O 
SI 09 


CIA.OB’ 12 

wrirmw tt 


GND 2 n ?b 0 J_6 

AI.iJA.12 3 „ 

n S257 

11 TPC.00 _ 


AI.iJA.12 3 " 

S 2 fl 3 r 1 7 h S257 

j ,, ICRInAcIr.OQ 12 J Q 11 TPC.00 _ 

: c1b [ Um ~~~ 

RBDisn.O 5 L e17c ^ 7 5 c15t 

D U — - T -—■ ■ 

B S257 1 S163 


cuv.irv_ 3 

RP'STIefill 


S2B3 
D II 

E del 

corti I 

D ,, I 1 RlnAdr.10 6 

E c 1 cl 


cl 7c 
D Q 
SI 89 



AI.UA.04 2 
11 TPC.00 
APC-D.01 4 
9 TPC.01 
Al l)A.Ofi 6 
7 7 PC.02 

AI.IIA.07 0 
5 TPC.03 
AUJA.001 7 
11 1 PC.04 

AI.IJA.0915 
9 TPC.05 
AI.UA.1 01 3 
7 TPC.06 

AI.UA.1 111 
5_TPC.07 


2 UseTPC 



Cl5C 17 APC.09 5 d £ 

5163 ehhh a 


RRDisn 


,111 l D e17d Q |9 4 1 C15C 
B S257 S163 


Cl5d 13 APC.10 11 n S15Q 0 , 9 CS 

ja. 6 io !: 

>163 --- - B 


A.IO’cll 7 



15 CIA.09' 




16 CIA. 10’ 































































































































































































































3 TslAPC.05 

L < 7 P36 

5 EnaljBootProm’ 

Q TP37 

7 EnabByleCode’ 

10 CsChipSel'a 

L < TP39 

14 CsChipSel’b 

L< 7 [5 4 0 

1 2 CsChipSel'c 

L <TIM1 



allows testi n 
I) a c k p 1 a n g 


_Co 

14 ^ g19d 

OX' EY’ 


[T 15 f19d 
EX* EY 1 
1 [ 15 I 


CycloO 
I nditlAuxhn 
’ EnCi ri/UixnTT 


U 12_ I CS- 

SIO 

^ 6 CS-ExtR-Src'b 
S10 


CS-ExlR-Src’a 


A PC. 10 
JA.O 


SI 00 
D Q’ 
B 


Control Board 

R Sources/CS-Adr Extra Mux 



Dosigno r 
Rosen 





Page 

03 
















































































































































































































































































































15 CS-Dala.15 


BaEpaMPH 


-~T AI.UA.12 13 

^frrnixiOT 

-t4vi A CD A . 1 4 17 
—7 } \ HI A. 15 in 


ClockCSIn' 


> CSln.09 


0 


12 CSIn.1 2 

15 CSIn. 1 3 

16 C SI n. 1 4 
19 CSIn.15 




SB e12f 
CK 

25S09 



XEROX 

POD 

P roject 
DO 



Control Board 
Control Store 08:15 



Des i gno r- 
Rosen 



Page 

05 

































































































































































































TrmCS-A.OB’b 

TT^g XnoTT 

Trm7!§^ATiO r b 




4 LCSD.O 


ww amwmw 

aEEHlBiiM 




i 21 4 7 
AO 



Run/b 10 q> 
ClockMIR’b TT % 


C 

R’ h14f 


XEROX Project 
POD DO 


Control Board 
Control Store 16:23 



Designer 

Rosen 





Page 

06 










































































































































































































































































































































7 RSEL.4 / d 
S241 


8 nSEL4and5/d 

































































FPLAT 

PI 

P20 

P2 

PI 9 

P3 

P10 

P4 

PI 7 

P5 f1 

PI 6 

Pf> 

PI 5 

P7 

PI 4 

PO 

PI 3 

P9 

PI 2 

P10 

P11 


FPLAT i 

PI 

P20 ■ 

P2 

PI9 ' 

P3 

PI 8 

P4 

PI 7 ' 

p 5 9 1 

P6 

P16 ■ 

PI 5 ■ 

P7 

PI4 ■ 

PO 

PI 3 

P9 

PI 2 ■ 

'P10 

P11 ■ 


CS-A.00'9 
flS-AiOI’a 
CSa!62'3 
£5 A.C3'a ~ 
CS-A.04’a 
CS-A.05’a 
CS A.OG'a 
GND 
GND 


1 FPLAT 

PI 

P20 

P2 

PI 9 

'P3 

PI 8 

'P4 


P5 

a11 P16 

'P6 

PI 5 

'P7 

P14 

'PO 

PI 3 

'P9 

PI 2 

'P10 

P11 


19 

vcc 

-in 

TrmCS-A.OO’a 

1 1 

TrrnCS A 0"f'a 

IF) 

_ f r m S 5-/C6 2 1 a" 

15 

T rmCS-A ,03'a 

1 4 

T rmfiS-A .04’a 

1 3 

TrmCS-A.05'a 

1 2 

TrmCS-A.OO'a 


FPLAT 


PI P20 

P2 PI 9 

H, 

' - B 
8-.';^ v'w 

PI 

P2 

P20 
PI 9 

P3 

P10 

-■ 

P3 

P10 

P4 PI 7 

P5 h1 R16 
PO PI 5 
P7 P 1 4 

1 wtii 

p/\ PI 7 

P5 ji PIG 
PO PI 5 
P7 PI 4 

PO 

PI 3 

9 

-■ 

PO 

P1 3 

P9 
' P1 0 

PI 2 
PI 1 

1 GND 10 

P9 PI 2 

’ P 10 P11 


hi yyinry—a 
[ i iiiiiIi —h 

In IliB lM I—J 


FPLAT 

PI 

P20 

■P2 

PI 9 

P3 

P10 

’P4 

PI 7 

PG a9 

PIG 

■P6 

PI 5 

P7 

PI 4 

PO 

PI 3 

P9 

PI 2 

P10 

P11 


■illH I I III H JB 


MlSBEggMg 


| FPLAT | 

PI 

P20 

P2 

PI 9 

P3 

P10 

P4 

PI 7 

P5 h6 

PIG 

PG 

P1 5 

P7 

PI 4 

PO 

PI 3 

PO 

PI 2 

P10 

P11 



1 FPLAT j 

PI 

P20 

'P2 

PI 9 

■P3 

PI 8 

P4 

PI 7 

P5 a7 

PI 6 

■P6 

PI 5 

P7 

PI 4 

PO 

PI 3 

'P9 

PI 2 

P10 

P11 


■jMjgjggagM 

■OBWBZTiTH -iyJf»MI 31 


HEcaragaE 


J-TesIResult’ 13 
Gy r.loO 2 

FxcueoMe _3 

JC.O 12 

bisableCS-Adr 1 


t—^S260 


-Ha4b>i 


BranchBur 


4-dds 


RamClock 



6 Cyc 1 RamClk’ 


_2 S’ 

D Q 


C Q . 6 Excu seMe 


R’ S74 


WrileLowCS’ 10 


BoolWriteLowCS’ 9 


WE-CS-Low 

Lrrn 


WrilellighCS’ 13 


BootWriteHighCS 
























































































































TT" 

Ron IOI r. 1 

1U 

n RoolClr.212 

10 

RoolClr.3 

13 

12 

RoolWi itul owCS’ TetAT 

"(’ToTii 4 




IIM7G03 

QO 


ClearAPC' 


< TP 12 

< TP 12 

< T P 1 2 

< T P 1 2 


EnabRoolProm’ 


3 c3b 2 j; 

S3 74 


3 1? Run/b 

SO 4 


1 2 Run/a 

—j d5a 30—I--- 


ULi^o- y.BS9L 


llJU d 5>»-lS^ 


1 FPLAT | 

PI 

P20 

P2 

PI 9 

P3 

PI B 

P4 

P1 7 

P5 

PI 6 

e3 

P15 

P 7 

P 14 

P8 

PI 3 

P9 

P1 2 

P10 

P11 


FPLAT 
pi P20 

'P2 

PI 9 

‘P3 


■P4 

PI 7 

P5 o2 P16 

P6 

PI 5 

P7 

PI 4 

PfJ 

PI 3 

P9 

PI 2 

P10 

P11 


2 UC C- 

~ T 7 PtJ b 
1 G T e slornoo l’ 
15 WOT n 
1 4 WOT'n 
13 rtooi-n 
12 nooi n 

J 1 


2MCC 

10 T^siei DibobiQ 
“Id Oe?Ofs6iV 
^iTl mTTT jT' 

1 (> TesloiPullDown 

.15' I'u n.u DPgne QnI ’ 

- 14 

1 3 _ RUN 

12 


-< TP 1 29 
-< TP130 
-< I P1 3 1 
-< 1 PI 32 
-< I PI 33 



























































X ta 1 Oscillator 




Control Board 
Clock Generator 


Designer 
Rosen 










































A Lll A .06 17 




















































4 | „ d06b „ 2 IliPri.l 

-1 [) Q ---- 

SI 75 Q ’ ' 


2 InCTek.O 


5 InCTsk.l 




















































































RevEtoRevF 3/B/78 Brian Rosen 

1) The Clock Drivers on page 1 2 were moved from c 1 / dl to al 8/ IjI 8 to eliminate waveform d is lor l ions due to 

(detections al the conneclor that caused false clocking on some hoards. This necesilated moving the TPC-A 
multiplexor (page 1) from bl8 to gl 7, and the Wake-up encoder SOO from alO lo c06. The wake-up lines now have 
long stubs on Hus board. The IliPri register was also moved up next to the SOO encoder (Irom eOl to d06). 

2) The S30 at gG that makes BPC-Ref (page 10) had Breakpoint’ added to it. This prevents Hie BPC-Relill trap 

from occuring when the sucessor of a breakpoin loci instruction points to an instruction which has Nexllnst or Nextop 
specified. 

3) The I rap location for Fault and RPC refill were reversed by changin the term on CS-A.11 from BPC-Relill’ lo 

St art Fa lilt’ (S20 al aG on page 9). Faults trap to 1, BPC refill traps to 0. This lorces a n ex tins!/next op which both 
UPC refills and Faults to hit the fault handler rather than the BCP handler. 

4) T he EPROM sockerts were changed to allow 271:6s or 2750s to be plugged in. This removos all dependancy on the + 1 2/ 5 

supplies (or booting, and allows a Ik boot program. This change also affected the bit tested lo determine end of 
boot load (from A PC. 00 lo A PC. 05, thus alfeclirtg Ts IA PC. 00 on page 3 and page 1 1) 

5) A new Clock was added for the EOM board (ROS printer). This clock, EomClock, is a 35ns (nominal) squarowave, with 

a clock driver. See page 1 2. , 

(3) Final testability changes were made, they include: a) A new signal, TesterDisable which i6 an independent pullup resislor 
on a new plat al e2 (page 11). This signal enables the S24 1 on page 3 which allows tester control of TstAPC.05, Enable 
HootProm, EnabCtA. bjanolher new signal, also an independent pullup (page 11) which allows tester to force CSOp to set. 
<;) an S51 al bl now lets the tester turn oil the oscillator with a new signal-ExlCiockEnab’. This signal is pulled up on tho 
a3 plat instead of ExtClock’. c)the clock yeneralor flip Mops can be initialized by Hie IriilClk’ signal, which is pulled up 
on the e2 plat. 

7) a minor improvement was achieved by eliminatirtg Hie S32 al d6. Only one section was used (SRData, page 10) and 
an unused S32 section was available in the e16 S32. H6 is now empty 
Rev F to Rev G 4/17/70 Brian Rosen 

1) The chip enables lor the TPC rams (control sections on pages 1 and 2) were run through an S241 controlled by 

DisableTester to allow tester control of APC inputs 

2) The Run/a signal was run through another tester con trolled S 24 1 gate to allow tester control of the EPROMs (page 11) 

3) The select input of the data in mux for bits 32:35 of the control store (page 8) wa6 modified to run through 

another S24 1 gate toallow tester coni rolof thedalainput tolhese4RAMs. 

4) A new pull down resistor was added lo the e2 plat (page 11) creating ttie signal TesterPullDown. This is tire control 

input lo Hie tester S241 (page 3) 

5) The signal GhipSelect’ (an input to all 2147 RAM chips, pages 4:8) was brokenupinto3 separate nets, eachj fed from 

an S410 gate at i.6 (page 3, nets CsChipSel’a, CsChipSel’b, and CsChipSel’c) 

6) An adder, S283 was added between CIA and the TPC ram inputs (page 1) to make Hie return address CIA + 1 (carries 

propogale thrdug 4 bits only). New chip is at cl. 

/) The clock term for CTD (page 1 3) needed to have Mem Inst’ as an input. Added a new gate (el 5a) to make this term. 

RevG to Rev It 9/8/78 Brian Rosen 


1) The A Port’ term on Clock TPC-A’ (gl 5.11) page 2 is erroneous, it was removed. 

7) The Cyclel term on RunningT2 came very late for some qualifier terms. It was changed to CycleOFeed’ thus culling 
two gate delays 

3) The Complement of the actual BrancliBurp signal is needed for new clock driver scheme (see note 4 below). Added 

an invertor to BrancliBurp using a4.3 and a4.4 creating BranchBurp’. The signal from b6.3 (page 9) had it name 
changed to BBurp’ 

4) Clock Drivers (page 12) were changed from S32s to S37s. This changed all inputs on al8, b 10 and c5. 

5) CycleOFeed' is too late. The S37 that created this signal (page 1 2) was deleted. CycleOFeed’ now come from a5.0 

this alfectod Hie name of the signal at b3.5 (was EarlyCyclel, now CycleOFeed’) 

1 his EarlyCycleO is also used on al0 (page 9) and i2/g2 (page 13). The next revision (I) will remove some of these loads 
l or now, they are all CycleOFeed’ 

Rev It to Rev I - 11/10/78, C. Thacker 

1) The register ByleCode is added (f2,d 1 ,e1, pgl 3). This register hold6 AI.UA[6:13]’ for one cycle following Nexllnst, so that 
Hie bytecode can be written into TPC by the subsequent RETURN. This allows task switches belweon bytecodes. 

2) The signal SRData (buffered 112.1 5) lias been deleted. This requires a backplane change (pg 4,5,10). 

3) The branch logic on pg 10 is changed to add impending (in place of Disp999), QWO, and a Spa re Branch. 

4) The signal NxIInNoTsk’ is generated in c6a (pg2). Tin's signal is true if a task switch will NOT occur in lire RETURN following a 
Nexllnst. This signal determines Hie source of APC data during Nexllnst. 

5) The signal NxtlnstRTN’ is generated in i 17c (pg2). This signal will be asserted by all RETURNS following Nexllnsts, and will 
cause UyieCode >■ 1 rattier than CIA + 1 to be written into TPC. 

6) The function decoder on pg 10 is changed to bring out SpareF’, and rename DispCnl’ and DispCIr’ lo be IncMPanel’ and ClrMPanel’ 
/) The generation of RUN(pg11) is dillerent. The feed signal from d4.6 is latched, RUM is generated on platform e?. 

(NOTE: e2 is changed to 1 0 pi ns). PwrBoot' is generated in e16d. 

ft) CSOP (pg 10) is clocked by clockT2' (used to be called ClkFaull’, pg 12). 

9) EarlyCyclel (pg 1 2) was added to reduce loading on CycleOFeed’. 

10) Clk t is brought lo the backplane (El 2 -> El 12) so that a delay can be inserted lo reduce tliB width of RamClock. 

11) ti 5.13 (pg 12) is connected to Inil Cl k* rat her Ilian to PU a. 

1 2) Slack overflow logic is added on pg 1 3. 

1 3) Newlnst (used lo be an F) is generated on pg14. 

14) Added TimeOut branch condition (pgl0) and brought R-ParErr and CS-ParErr to the edge connector (pg 1 3). 

Changes to revision Ga (2/18/79 - CT) 

1) Changed all plats lo 20 pins on logic diagrams to cause ROUTE to do no trace cuts. 

2) Added synchronizer on TimeOut (pg 10) 

3) Changed DOOff’ to E53, ClrMPanel’ to E55 (pg 10). 

4) Added spare IC’s in positions II, g 1, til, i 1, h6. 

Rev Ga to rev Gb (3/8/79 - CT) 


1) Added g3b, dl c on pg 14. This change keeps Newlnst from occurring when tho first microinstruction of a bytecode is aborted. 
Rev Gb to rev Gc (7/1 7/80 - CT) Eliminated signal PwrBoot’, changed RFB register clocking (pg 11). 
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Changes from Rev E to Rev F: 

1) Added the signal Disabled2 (py 20,12) (01 test 

2) Removed 114Pa rit yError 1 from lire term that forms Abort’ (gale at al 5 now tree, inverter at el a moved). 

Note: This change deletes 1C al5. 

Changes from RevF to RevG: 

1) bl 1.1 5 (pg 1) ♦- GenX, nol GenX’ (this was wrong in .nl file, ok on dwg.) 

2) hi 3.0 *- CrctSyn4, hi 3.11 «-• CrctSynB (pg. 3) 

Changes from HevG lo Revll: 

1) (pg 1 3) Change cl .1 3 from Ram Clock lo EdgeClocka 

2) (pg 13,15) Changed i9 from S74 to SI 75. Relocated iO's functions to i 10. Added MORounds a6 R.05 during R* Pipe operation. 

3) (pg 16) Deleted S04 al alOe. Replaced with SOO a15a, and added MC1SlarlMC2' ab inpul lo MCI Active. 

4) Added MC2RS1 2’ by replacing (3 (S74) with SI 75 (pg 19). MCI RS 1 2’ is used instead of PSlorel 2' al al .1 3 (pg 20). 

Changes Irom Revll to Rev! (5/9/70) 

1) (jry 20) h3.9 was MC2lloldlfSNE0, is now MC2St art Xporf after passing through I he 8T09 at h9b (used as a driver). 

2) Renamed signal MC2TaslSNE0 lo MC2lloldllSNEQ (essentially, llrebe Iwo signals have boon coalesced in lo one). 

3) Added lest points. 

4) Added comments on Vee bypass and -10V supply changes lo DOmemplalforms.sil 

Changes from Rev I to Rev J (0/1 2/70 - C. Thacker) 

1) Renamed signal TP055 GateALUParity, and connected it to E079 (pg 10) 

2) Latched signal StorAccessType in S374 al h4f (pg 15) 

3) Removed MC2X ferWord and MCI X far Word from a 5.11 anda5.12. Connected a5.11 anda5.12loa5.13 (pg 16). Nole 
fhac signal MCI XferWord is no longer used on this card, so E006 is free. 

4) Removed -10V supply componenls on DOmemplalforms.sil 

Changes from Rev J to rev K (10/0/70 - C. Thacker) 

1) Changed h7.1 2 from MCI Write Mem to MCI WrileMemSIow (pgl 3). This 6ignal is generated a I platform al 6 (pgl 2). 

2) Changed platform a16 lo 20pins to make room for MCI WrileMemSIow (pgl 2). 

3) Added capacitors on SloMapRAS’ and SloMapWrile' (platform c5, page 1 2). 

4) Changed a9.1 2 from MC ITask.3 to MC1Noxi.4 (pg15). 

5) Changed i7.1 from PUb io Refeienced (pg15). This requires changing PROM i7 lo revision E. 

Changes from Rev K to rev L (11 /I /78 C. Thacker) 

1) Signal cl kOu I put Reg is now clkOulputReg' by removing S3 7 at Ii6a (now f reB) page 13. 

2) hio.i (pgl 5) was Disabled 10, is now GND. Also removed Disabled 10 from SPLAT i 1 (pg 12). 

1 here are no prom changes in this revision. 

Changes from Rev L to rev M (12/9/78 - C. Thacker) 

1) Changed platforms c5 and il - removed capacitors and changed values. 

2) Changed the generation of clkOu tpu I Reg' (pg 13). This signal is now one cycle wide, rather I ban being a qualified EdgeClock. 

3) The input to Ii5g (pg 1 3) is PreRovAd', nol EnRowAd'. This hoard requires an ALU hoard ol rev M for proper operation. 

There ora no prom changes in this revision. 

Note: Rev M = Rev Ga 

Changes from rev Ga to rev Gb (7/10/00 - CPT). 

1) Added 10 MCA PS for MK4116 chips (VDD and VEE) 

2) Added glitch suppression capacitor adjacent to Ii7 (on MCI WriteMemSIow - 100pf). 

3) Changed interlock logic on page 10. 


Current PROM Revisions: 

a4, a3, n2, b3, b4, c2, c3, d2, d3, e3 (MCI Sequencer): E 

g3, yl, hi, Ii2, 12 (MC2 Sequencer): D 

i/(f ;: aulr): E 

tall (Ftype, Pipe): D 

f 14 (Sin gl a/Double arrors)D 
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1) Added signal GateALUParity and inverter to receive it {Pg 1). 

2) Deleted signal MC2EnableRP’ (Pg 1). 


Changes for rev F to rev G (10/17/78 - C. Thacker) 

1) Reduced number of outbound RS232 lines to 4. Looped RS232 data back on R.14. Added 
SetTime as bit 11 in the output register (goes to E48). Added IntPending as bit 10 of the register. 

All changes on pg 15. ' 

2) Terminated PI.0 - PI.4. Used R bus drivers PI.5-7 for voltage monitors. 

3) Added al 1e, b6d, b6c, e6f on pg 3 to cause IntPending to dispatch to OpcodeO on Interrupt. 

4) Added test pullups and pulldowns. 

5) Added +5 monitor at a3 (pg 15) to control RUN. 

Changes for rev G to rev H (1 /4/79 ■ C. Thacker) 

1) IBrougnt signal InstReadingR to E018 (pg 2). 

2) h17 pin 7 was Newlnst’, i8 now SpareF2, connected to E105 

3) Newlnst’ Is now connected to E005 rather than to hi 7.7. 

Note: Control boards with revision <1 must have E005 jumpered to E105 on the backplane. 

4) Removed the time-to-task counter (a9) and freed inverter al 2d (pg8). 

5) Terminated PD.0-7 with splat (R-pack) at b2 

6) Added Interface Power signal (short-circuit protected + 12V) to Printer Interface connector 
Changes for rev H to rev I (1/18/79 - C.T) 

1) Changed layout - gl is S241, not 75188 

2) Modified platforms bl, a3. 

3) (pg 1) bl 7.1 Is GND, not PDTf. 

4) (pg 10) bl .9 is VCC, not GND 

5) (pg 10) Added S241 driver for PD.0-PD.7. (note - early etch boards will NOT have this change) 

6) (pg 12) 16.14 is PDTe, not LoadAdd 

7) (pg 13)14.1 is PDTf, not GND 
Changes for rev I to rev J (1 /31 /79 - CT) 

1) Changed El 8 from InstReadingR to InstReadingStack (pg2). Corrects a bug in overflow checking 
Note: Revision J = Revision Ga 

Changes lor revision Ga to revision Gb (10/14/79 by CT). Fixes interval timer inaccuracy. 

Note: This change comes in two flavors: Revision Ga multiwire boards have 2 extra IC’s mounted In spare positions b3 
(93427) and b4(74S10). In the Multiwire Gb version, the S10 is in position b4, but the 93427 replaces the S85 in 
position 19. The logic diagrams show the revision Gb multiwire version of the change. To modify a revision Ga multiwire 
board, proceed as follows: 


Iri the steps below, pin numbers are those of the chips, not those of the 20 pin sockets used to hold the chips. Chip 
b4 is mounted with pin 7 in pin 10 of the 20 pin pattern, b3 is mounted with pin 8 In pin 10 of the 20 pin pattern. 

All wiring is to be done on the back (non-component) side of the board. 

1) Add an S10 in position b4 and wire b4.14 to pin 20 of the pattern (Vcc). 

2) Add a 93427 (programmed) in position b3, and wire b3.16 to pin 20 of the pattern (Vcc). 

3) Lift pins b5.1, b5.2, and b5.3. 

4) Remove chip i9 and jumper i9.6 to 19.8 12) add b3.4 to f6.19 

5) Add b5.1 to b4.1 13) add b3.3 to e2.13 

6) add b5.2 to b4.2 14) add b3.2 to e2.14 

7) add b5.3 to b4.12 15) add b3.1 to e2.17 

8) add b3.14 to b3.13 to b3.8 16) add b3.15 to e2.18 

9) add b3.5 to f6.12 

10) add b3.6 to f6.15 

11) add b3.7 to f6.16 

Changes for revision Gb to Gc (7/17/80 - CPT) 

1) e18.5*-gnd (pg. 2) This causes memory reference instructions to interlock when referencing base registers 


17) add b3.9 to b4.13 


1 XEROX 

Project 

Title 

File 


Rev 

Date 


DO 

DO MISC board Changes 


S.5T 

Gc 

7/17/80 









I MALE 25 PIN CONNECK 
S240' "e fS241 ' t! 175183 


IFEMALE 37 PIN CONNECTC 


S374 C 7518SC 7518 


S374 d S240 


|l I S240 ‘' d (S240 ‘' ‘g l ' f PLAT E^ ‘ [ | SPAReT 
5| 2 I S374** "t| f S240 ‘ tj | T PLAT d | [ SPARE* 


ll 3 djzl 


| | S374 ‘ * c| | S2B3‘ ij 


S283 d |SI89 d | S240 d |S10 


’ | | S241 “ij I S24r'cj f S374 ‘‘cj |~ SQ4 t 
' 1 1^3427' cj ’ ’ [‘si 63 d| | S374 [j |93427 


fs 1 75 d " f S32 tj . [ S20 cj ’ " [93427 dj ’" 


93427 C | S86 d I 93427C 93427 d 93427 


SOO d 93427d 93427C S10 


19342 7 d * ' 193427 Cj * ' [93427 cj \ S24o‘ 'd |SQO* *d 


M760X l| 93427d I S240 d l| S240 


| S240 ' [j | S374 


SI 33 d S283 


S02 d 25S09 d IS374 t 25S09 


|S04 d ‘ 


SPARE dI8T09I 


is;:: mo 

[ S240 c{ | 25S09I 
[ S374 “~c[ I 25S09I 


| S I 0 cj 


7 193427 


9 l'sio 3 1 

10 PsTo^ ' 


I 13 I 25S09 
I 14 IS203' ‘ 


I 15 I S283 
I 16 1^240; 
| 17 |S280t 
I 18 fs240* 
| io rfaV T 


| S374 d | SPARE 1 cj I PI.AT 


I fsiO ‘ ‘ Cj | j PLAT c| 


I fsiVV'cj 


M7603d I S163 


|S374‘ ‘ cj |‘S240 ‘ [j | SPARE ‘[j 
1 193427' cj ‘ ‘ ' | | 25S09di ' [ |S20‘ [] 
||S283 '[f " ||25S09 d ' || S04 'if' 


IM760X I S04 


H‘si‘rf 


25S09 d S10 


SOO d Hsio 


S374 dIS30 


S374 d S38 


HM760E SOO 


101-200 

1-100 


20pins: A 16pins: B 14pins:C 22pins: D 


ezzs nu 


24 pins: E 



Note: The short vertical lines Indicate 
filter capacitor locations. 


X CS° X P DO jeCt DO Wise Board 


File 

DOMiscLayout.sil 


Designer 

Thacker 


Rev Date 
Gc 7/17/80 




































































220ohm 


6 


(Page 10) 


330 ohm 

typ 

Beckman P/N 898-5-R220/330 
Xerox P/N (?) 703W30491 

(Page 10) 


SPLAT at a4 
330 ohms 


FPLAT a3 


1K ohms 


330 ohms 


330 ohms 


330 ohms 


1K ohms 


1N747A 

r* 


150 Ohms 


E , 

B E 

C B 





2N2369 l 


O 


1K ohms 

(Page 15) 


1K ohms 



O 

(Page 15) 


XEROX 

Project 

EOD 

DO 


Designer 
rms.sil 


Rev Date 
Gc 7/17/80 

























6.3 VAC 


Mallory 

TT15X50A 


Ho 7 

33 

R 1.01/2 w. 


10Oufd J/1 
Tant v 
Mallory 
TT15X100B 


PilolPower 


R36 

? 1 /2 w 


6 V NIC ad 
CS904 

4 \ iI k 


KO VDD VSS INIT HALT OSCO OSC1 
K1 

TMSIOOOC 

K2 IC6 


ABCDEFGH RO R1 R2 R3 R4 R5 R6 R7 R8 R9 


6 


PnIBool 9 


470 R24 


All Diodes 1N4148 

All NPN MPS 6531 

All PNP MPS 6534 

All Resistors + -10% 1 /4W 

All Capacitors Ceramic 

NOTE; DO + 5 Powers 

1C’s N1 23, S02, LSI 4, S38, and 
74C925 

Bypassing: .01 uf ficap Irom DO + 5 
to gnd. at each 1C (5 places),plus 
one 50uf tantalum from DO + 5 to 
gnd. (Mallory TT15X50A)C1. 

Pin numbers reflect M&M layout 
lor CSLEMS model DO 


ClrMPanel’ 8 



DO +5 

< 

< 

> 

> 220 

< 

> R15 

ncMPanel’ 

rffl 


ParErr 


PnIBoot 


{ DO +5 

10k? C8 

R1 e 7 Mh7 
[r C 
Q-P 

N123 

b^N IC5 12 


74C925 A 

IC4 

LATCH B 


CLOCK D 

Pulse Wii 
400n$E 
Dlv 800n 

RESET F 

Pulse wid 
1.2us g 

D3 D2 D1 DO 


LED1 

MAN6640 


II 


LED2 

MAN6640 


14 13 



DO+5 

Q2 


XEROX 

P ro ject 

EOD 

DO 


Maintainance Panel 


File 

DOmpOl .sil 


Designer 

Rosen 


Rev Date 
Gc 6/11/79 


Page 

01 




















































Motes: 

1) Mounting holes .188 dia, 6 places 

2) 7-segment displays are Monsanto MAN6640. Package is 18 pins, 2 rows on ,6 centers. Pin 1 is as shown. 

3) START and OFF are C&K 8221 Momentary contact buttons with .465 square button. 

4) J1, J2, and J3 in the schematic are not connectors, but are closely spaced groups of holes suitable for connecting 

discrete wires. 

5) The TMS 1000C is a 28-pin DIP. Pin-to -pin spacing is .100, row to row spacing is .600. 

6) The NiCad battery will be attached to the board with two cable clamps secured to the mounting screws. 

7) Pin 1 of t lie Be LED’s Is the side containing the marking "MAN6640". 

8) Note that switches must be oriented with "C" and "NC" as shown. 
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Originally released as rev Ga. 


Changes for revision Ga to Gb (4-27-7S CT) 

1) Changed IC2 from S38 to N38 

2) Changed C8 from 100 pf to 200pf 

3) Changed R2 from 470 ohms to 47 ohms {initial loading chart was incorrect). 

4) Removed components Cl 3, C14, and R39 

Changes for revision Gb to Gc (6-11 -79 CT) 

1) Added .01 uf cap and 1 k resistor in series with PnIBoot. This Is the line that boots the machine; 1 his 
change causes the boot signal to be a negative-going pulse at the end of the ~ 700ms time delay that 
starts when the boot button is released. 

2) Added NPN emitter follower to signal TimeOut to assist the feeble CMOS output of the TMS1000C. 
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Revision GageneraledfromSDDrevisionNon4/12/79byCT. 

1) Renamed DOEn23.sil to DOEnl 7.sil 

2) Added standard files for platforms. 

The following were done to eliminate ROUTE trace cuts: 

3) Added VCC to clock plat at b7 (p14). 

4) moved 470 ohm resistor Irom plat e6 (1 -20) to h6 (7-14), and added VCC to e6 (pi5). 

5) Coalesced all sections of plat g5 (pgl 5,16,17) to pg17. 

6) Added VCC & GND to plat e5 (pgl 5). 

7) Added GND to plat g4, VCC to h4,i4,g2,f2 (pi6). 

8) Moved TL497C up one posi lion in pattern e2, added VCC & GND (pg 1 6). 

9) Added VCC, GND to plats c6, g5 (pg 17). 
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Rev A: 


Initial Release 


Rev B: Added SyncTime to Timing Generator PROM address input. Log. Dwg. p. 10. 

Changed DevSelOK counter load control so that Dr/HdRegLd loads counter 
only if DrSel[0:1] is changed. Log. Dwg. p. 14. 

Added Seek counter at b9 to produce seek Step pulse when DevOpReg is 

loaded with Seek bit (OutD.05). Causes SeqAdr[0:3] to be 0000 when Seek 

is true. Inhibits Wake-up until Step has been generated. Log. Dwg. p. 2, 3, 4, 5, & 15. 

Replaced SI 89 (16 word) buffer with F93422 (256 word) buffer. Log. Dwg. p. 7 & 8. 

Deleted Wake PROM and Counter; removed XferLate from lOAltn; deleted Flow Control 

Counter; added Data Wake up/down counter; added 3 wakw count to lOAttn. Log. Dwg. p. 3 & 1 3. 

Deleted DR Connect signals and ID Word parity gen. Log. Dwg. p. 14 & 16. 

Added ability to load DevBufAdrReg & MemBufAdrReg from processor. Log. Dwg. p. 6 & 7. 

Numerous minor changes in mechanization as a result of above. Log. Dwg. p. all. 

Rev C: Set SactorMarkSP with SeclorMarkSD. Log. Dwg. p. 12 

Removed cross wire of MemBufAdrReg Clear and Sec to rWakeS strings. Log. Dwg. p. 7. 

Disabled Seek Counter at max count. Log. Dwg. p. 4. 

Changed reset of Op Register from Reset’ to R si A brt/Err’. Log. Dwg. p. 4. 

Added RateError FF. Log. Dwg. p. 3. 

Added DataReq to hold term lor WakeReqF to override lOStrobe reset. Log. Dwg. p. 3. 

Added term to Wake Counter enable to prevent incrementing beyond max, or 
decrementing below 0. Log. Dwg. :p. 3. 

Adds RateError to Status Parity Generator. Log. Dwg. p. 16. 

Inverted Sync pattern. Log. Dwg. p. 9. 

Changes DecClkEnable counter clock to DevCIkSource’. Log. Dwg. p. 13. 

Adds SectorMarkl’. Log. Dwg. p. 14. 

Fixes Testability cont rol. Log. Dwg. p. 5. 

Fixes Idata Parity select. Log. Dwg. p. 16. 

Removes 25S09s f rom BufAdrReg. Replaces them with s257s. Log. Dwg. p. 7. 

Changes RateError qualifier to DataWrt. Log. Dwg. p. 3. 

Changed I/O connections to device to reflect etch version with multiple drives. Log. Dwg. p. 14. 

Made SequenceEnd' true last byte time of SequenceEnd only. Added S00 at b6. Log. Dwg. p. 5. 

MovedS280fromi14loi15. Log. Dwg. p. 15 

Rev D: Added one clock delay and DevCIk synchronization to parity error logic. Log. Dwg. p. 10. 

Deleted Abort from Wake Request logic. Log. Dwg. p. 3. 

Revised DalaXferS logic. Log. Dwg. p. 6. 

Changed BufSeqAdr clock qualifier to SeqAdrXferS. Log. Dwg. p. 6. 

Devided load on DevCIk’. Log. Dwg. various. 

Added TestMode’ qualifier to DevSelOK to prevent writing on device in Test Mode. Log. Dwg. p. 13. 

Added PrimelData to BufAdrReg Select. Log. Dwg. p. 6 & 7. 

Added Write Fault Clear FF. Log. Dwg. p. 2. 

"Qr’ad VerifyLabel with ReadLabel at Op Reg input. Log. Dwg. p. 4. 

Qualified BufSeqAdr Register Clock wilvt (IMeF + OMeF)’. Log. Dwg. p. 6. 

Changed data error check to look at Syndrome.00 during ECCCheck. Log. Dwg. p. 11. 

Changed DevBufAdrReg clear term from SeclorWakeS’ to ClrDevOpS’. SectorWake cleared 
loo soon. Changed Sec to rWakeS’ to SectorWakeS. Log. Dwg. p. 3, 5, 7, & 12. 

Added direct set of MyStrobeF by AllowWake to insure Wake-up inhibit. Log. Dwg. p. 2. 

Removed Reset from SI 74 @ d4 to prevent "glitch" of SectorOO. Log. Dwg. p. 5. 

Changed reset of XferDataS FF to SequenceEnd’. Log. Dwg. p. 6. 

Changed latch of Non Comp FF to insure at least 2 DevCIk limes on. Log. Dwg. p. 9. 

Revised serial parity check/gen logic control. Log. Dwg. p. 10. 

Added SectorMarkSP "and" ReadGate to Abort set term to indicate missing Sync pattern. 

Log. Dwg. p. 1 2. 

Reversed phase of RLO Clock to increase margin of strobe on read. Log. Dwg. p. 14. 

Rev E: Added SeqAdrXferS’ to BufSeqEnbl to insure transfer of Sequence Address even if IMeF or OMeF is true. Log. Dwg. P. 6 & 7. 

Changed CRC control from DataTime to ECCShift, Log. Dwg. p. 11. 

Added detection for ServiceLale to indicate Header and Label data not loaded into buffer by Header SyncFound. 

ServiceLate added as tdala.05 in Status word. Log. Dwg. p. 12 & 16. 

Changes Reset functions from single Output function with data specified operations to specific Output functions 
lor General Reset and Error Reset to eliminate gate noise on direct re set lines. Log. Dwg. p. 2. 

Deleted MemUsesBuf and PrimelData from Buffer Control Sequencer to allow firmware control of MemBufAdrReg. 

Log. Dwg. p. 6 & 7. 

Added sychronization of Abort with DevCIk (AbortSD) to prevent erroneous setting of Sequencer Address Registers. 

Log. Dwg. p. 4 & 1 2. 

Added RateErrPossibie to Buffer Control Sequencer to define actual time when rateerror can occur. Decreased 
RateError wake-up count f rom 3 to 2 to insure RateError detection if delay in memory pipe and only 20 words 
initially loaded in RDC buffer. Log. Dwg. p. 3 & 6. 

REQUIRES REV B PROMS!!! 

Rev F: Replaced Hi in Status Word with ServiceLate’ in order to maintain correct parity. Log. Dwg. p. 12 & 16. 

Added PrimelData output function to MemUsesBuf to allow firmware to Prime Idata without parity error 
Deleted DevBufAdrLd output function. Log. Dwg. p. 2, 6, & 7. 

Changed AllowWake and WakeReqF control to allow firmware control of AlowWake. Added WakeRequest to IDWord 
bit 12 for firm ware lest. This is to facilitate " booting" from the disk. Log. Dwg. p. 2, 3, 4, & 16. 

RevG: Changed AllowWake so that Odata.04 = 1 sets AllowWake to comply with unpublished convention of setting output 

registers to zero causing initialization of controllers. Log. Dwg. p. 4. 

Rev Ga: generated from Rev G on 4/11 /79 by CPT. 

1) Redrew splats at dl, el, fl as FPLATSto avoid ROUTE trace cuts (pg 17). 

2) Added spare positions at g3, h9, i9, el7, b 10, clO (pg 17). 
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Rev Ga: generated from Rev G on 4/11 /79 by CPT. 

1) Redrew splats at dl, el, fl as PPL ATS to avoid ROUTE trace cuts (pg 17). 

2) Added spare positions at g3, h9, i9, el7, blO, clO (pg 17). 

Rev Gb: 9/3/79-CPT 

This change is a manual addition to the revision Ga MultiWire board. 

1) Lift the following pins: 

al5.12 
cl 6.9 
d10.6 
i 1 3.10 
al3.1 5 

2) Add an SI 74 1C in position i9, and wire i9.16 to Vcc. 

3) Add the following wires: 

al 5.1 2 to il 6.9 (DevSelOK, pg 2,16) 

c16.9toa15.11(RslAbrl/Err’,pg3,2) 

dl 0.6 to al 5.9 (ClrDevOpS’, pg 12) 

al 5.8 to hi 3.1 (ClrOp 1 , pg 4,7 - new signal name) 

a15.1Q to a15.5 (IRun, pg2,1 2) 

il 3.10 to 19.4 (Unnamed signal ■ was InhHdrAbrt, pg 4) 

h13.7 to i9.3 (Unnamed signal-was VerifyLabel, pg 4) 

il 1.9 to i9.9 (Op R eg Cl k’, pg 4) 

il 1.1 to i9.1 (Rst Abrt/Err’, pg 4) 

i9.5 to a13.1 (InhHdrAbrt, pg 4,12) 

i9.2 to a 1 3.15 (VerifyLabel, pg 4,1 2) 
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20pins:A 16pins:B 14pins:C 22pins: D 24 pins: E 


Note: The short vertical lines indicate 
filter capacitor locations. 
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This hardware te NOT ___ 
pert of the terminal 
control board. It is 
mounted on the terminal frame 


Motorola 

MC7805CT 


2 KBD + i 


Belden 17252 
receptacle 


Belden 

17250 or 

17251 cord set 


SPST 

Switch 


Chassis 

ground 


Transformer: 
Stancor P8604 

20VCT @ 1 A. 



Sec 

Pri 

Sec 


Motorola 
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GND 


2 l 


Power To 
Display 


Motorola 

MC7805CT 


I 1000/25 X 

' Motorola 

MC790 5.2CT 
3 I 1 2 VEE 


T* 1 

X 1000/2 


1000/25 ^ 

Mallory TC2510A 
(.025 dia x 1.5 long) 


1) J4 Is Waldom/Molex 03-09-2031 housing 
with 02-09-1118 FEMALE terminals. 

P4 consists of three Molex 02-09-2134 pins 
mounted on the PCB on .200 centers. The hole 
diameter for these pins Is .093 

2) P2 consists of an array of .025 square wire wrap posts. 

The finished hole ID for these posts should be .035. 

There should be two rows of pins. Only one row is shown 

on the logic diagrams; all pins In thd other row are connected 
to ground: 


Terminal Control Board 


.100 typ 


- 11 


«■- 


.100 typ 


Signal pins 

All pins In this row grounded 


3) VCC and VEE have one .Oluf bypass capacitor per 1C package. 
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A6 

A5 

A4 

A3 

A2 

A1 

AO 


6532 Address Lines 

0 

A 

A 

A 

A 

A 

A 

A 

[00-7F] 

Ram Address (R/W) 

1 

0 

X 

X 

X 

0 

0 

0 

[80] 

Output Register A (R/W) 

1 

0 

X 

X 

X 

0 

0 

1 

[81] 

DDRA (R/W) 

1 

0 

X 

X 

X 

0 

1 

0 

[02] 

Output Register B (R/W) 

1 

0 

X 

X 

X 

0 

1 

1 

[83] 

DDRB 

1 

0 

X 

X 

IE 

1 

X 

0 

[84,8C] 

Read Timer 

1 

0 

X 

X 

X 

1 

X 

1 

[85] 

Read Interrupt Flag 

1 

0 

X 

0 

X 

1 

EDO 

ED 

[84-87] 

Write Edge Detect Control 

1 

0 

X 

1 

IE 

1 

TPOTP 

[94-97,9C-9F] 

Write Timer 

1 

1 

X 

X 

SEL SEL 
0 1 

MO 

Ml 

[CO-CF] 

Read Multiplexer Inputs 


(Data not used) 


IE = Disable (0)/Enable (1) timer interrupt 

TP = Timer Period: 0 = T, 1 = 8T, 2 = 64T, 3 = 1024T 

ED = Edge Detect: 0,2 => Disabled 

1 = > Interrupt on PA7 negative edge 
3 = > Interrupt on PA7 positive edge 

SELO, SEL1 determine the keyboard word transmitted to the multiplexers 


For the Altoll Microswitch keyboard, the bits are as follows: 

BIT: 


(KB8-KB15) 

(KB0-KB7) 

(KB8-KB15) 

(KB0-KB7) O’s correspond to depressed keys 
(KB8-KB15) 

(KB0-KB7) 

(KB8-KB15) 

(KB0-KB7) 


Address: 

C3 

C2 

Cl 

CO 

C9 

C8 

C5 

C4 

CD 

CC 


7 

6 

5 

4 

3 

2 

1 

0 

VS 

TCO 

TCI 

0 

MX1 

MX2 

MY1 

MY2 

KSO 

KS1 

KS2 

KS3 

KS4 

MSI 

MS2 

MS3 

zero 

K 

- 

P 

/ 

\ 

If 

bs 

5 

4 

6 

E 

7 

D 

U 

V 

Z 

Ishift 


! 

ret 

«- 

del 

none 

1 

esc 

tab 

F 

Ctrl 

C 

J 

B 

X 

0 

L 

) 

* 

] 

spare 

mifl 

spare 

tnp 

3 

2 

W 

Q 

S 

A 

9 

1 

lock 

space 

[ 

= 

rshift 

spare 

bot 

none 

none 

R 

T 

G 

Y 

H 

8 

N 

M 


These bits end up in Alto memory as follows: 


Address: 

177034 

177035 

177036 

177037 

177030 


BIT: 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0 

11 

12 

13 

14 

15 

5 

4 

6 

E 

7 

D 

U 

V 

zero 

K 

- 

P 

/ 

\ 

If 

bs 

3 

2 

W 

Q 

S 

A 

9 

1 

X 

0 

L 

> 

» 

] 

spare 

miri 

spare 

Inp 

1 

esc 

tab 

F 

Ctrl 

C 

J 

B 

Z 

Ishift 


i 

ret 

4- 

del 

none 

R 

T 

G 

Y 

H 

8 

N 

M 

lock 

space 

[ 

= 

rshift 

spare 

bQt 

none 

none 









KSO 

KS1 

KS2 

KS3 

KS4 

MSI 

MS2 

MS3 
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37-Pin 50-Pin 

MALE Card Edge Connector 

D-Shell connector 

With Rear entry Hood AMP,P/N 1-583717-1 (Housing) 

and Sliding lock retainer AMP P/N 583854-3 or 



-Length-6’0" .. 

P2 


Cable: Gore P/N RCN1924 n 


-y 

Grommet — 




J1 


583854-5 (Contact - 50 reqd.) 
(contacts are solder cup) 


KEYBOARD 

J1 

7-WIRE INTERFACE 

PI 


KEYBOARD 

J1 

7-WIRE INTERFACE 

PI 

1 

27 BLU 


U 

1 W (20 GAUGE-LARGE WIRE) * 

2 

9 Y 


N 

2 BLK (20 GAUGE-LARGE WIRE) 

3 

26 Y/BR 


B 

3 VIO 

4 

13 Y/R 


A 

4 Y/BLK 

5 

14 Y/VIO 


8 

5 0 

6 

36 Y/GRY 


J 

6 Y/GRN 

7 

24 Y/BLU 


14 

7 O/BLK 

8 

5 0 


16 

8 O/BRN 

9 

28 GRY 


2 

9 Y 

13 

35 O/VIO 


F 

10 BLK (26 GAUGE-SMALL WIRE) 

14 

7 O/BLK 


25 

11 W/BRN 

15 

22 O/BLU 


23 

12 W/GRN 

18 

8 O/BRN 


4 

13 Y/R 

17 

31 BLU/BLK 


5 

14 Y/VIO 

23 

12 W/GRN 


Z 

15 W/BLK 

24 

33 W/YEL 


X 

16 W/O 

25 

11 W/BRN 


c 

17 GRN 

A 

4 Y/BLK 


D 

18 Y/O 

B 

3 VIO 


V 

20 O/GRN 

C 

17 GRN 


P 

21 W/VIO 

D 

18 Y/O 


15 

22 O/BLU 

E 

37 BRN 


S 

23 O/R 

F 

10 BLK (26 GAUGE-SMALL WIRE) 


7 

24 Y/BLU 

H 

25 R 


H 

25 R 

J 

6 Y/GRN 


3 

26 Y/BR 

K 

29 W( 26 GAUGE-SMALL WIRE) 


1 

27 BLU 

N 

2 BLK (20 GAUGE-LARGE WIRE) 


9 

28 GRY 

P 

21 W/VIO 


K 

29 W( 26 GAUGE-SMALL WIRE) 

S 

23 O/R 


T 

30 BLU/BRN 

T 

30 BLU/BRN 


17 

31 BLU/BLK 

U 

1 W (20 GAUGE-LARGE WIRE) 


W 

32 W/BLU 

V 

20 O/GRN 


24 

33 W/YEL 

W 

32 W/BLU 


Y 

34 W/R 

X 

16 W/O 


13 

35 O/VIO 

Y 

34 W/R 


6 

36 Y/GRY 

Z 

15 W/BLK 


E 

37 BRN 
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File Designer 
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NOTES: 

1. CABLE IS 6 FT. LONG + /- 4IN 

2. W/GRY WIRE IS CUT OFF 

3. O/GRY WIRE IS CUTOFF 

4. CABLE IS (GORE PN/YRCN1924) 
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Changes to generate revision Gb (8/22/79 by CRT). 

1) 6c.21 «- Vcc, 6c.18+-Gnd (EPROM select signals). 

2) 2b.3,4,5 «- Gnd, rather than Vcc. 

3) 4c.6 «- Rst’, rather than PU. 

4) 4b.9 ♦- Rst’, rather than PU. 

6) Added an additional SOO connected to 6 additional pins of P2. 

This chip provides various flavors of sync via Jumpers on P2. 

0) Changed the way in which Rst’ is generated (added power-up reset). 

Changed 2 1 K resistors to 10K, added 100 ohm resistor and lOuf capacitor, added 
extra SOO section to generate Rst’. 

NOTE: Changes 1 -4 will be done to revision A boards via wiring, but 5 and 6 will not be done. 
All changes will be incorporated into the revision B artwork. 
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Terminal Changes 
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4 

Cmda I 



_ 10 


1 




NOTES 

1. ■■ IS A .01 UF CAP. 

2. | IS A .01 UF CAP. 







































































NOTES 

RESISTORS ARE 100 OHM 1/4 WATT 
TERMINATOR CONNECTOR IS DA 15S 
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VIDEO 

TERMINAL 


P-2 


30 INCHES 


VIDEO CABLE DO 


VIDEO CABLE 

DORADO 

VIDEO 

P-2 

VIDEO 

P-2 

TERMINAL 

7-WIRE INTERFACE 

TERMINAL 

7- WIRE INTERFACE 







NOTES: 

1. WIRE IS 26 AWG TWISTED PAIR 

2. TEMINAL CONNECTOR IS AMPHENOL P/N 225-21031 -101 

3. P-2 CONNECTOR IS AMP 1 -87456-6 

5. COVER CABLE WITH SHRINK TUBING 

6. ADD 100 OHM 1 /4 WATT RESISTOR FROM PIN # 9 TO PIN # 1 ON THE TERMINAL END OF THE CABLE 

7. ADD 100 OHM 1/4 WATT RESISTOR FROM PIN #8 TO PIN it 1 ON THE TERMINAL END OF THE CABLE 

8. ADD 100 OHM 1/4 WATT RESISTOR FROM PIN#6TOPIN#1 ON THE TERMINAL END OF THE CABLE 
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Controller Addressing 



nosT- g^ a M 



S240 


wrong] 


wrowi 


S240 


S240 


1 S241 


S241 



MaM 


0l 9i 


gi9j 


c19i 


c 19j 

mBmI 


■0291 


! EN' 


EN' 


I EN’ 


EN 


1 


1 

19 

1 

19 

GND 


' 



HI 






























































































































CKCL’CE 


6 


A LSI66 

B 

C 

D 

E 

0 ot 

H 

h7 

SI 

SL 



A LS166 

B 

C 
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G Qh 
H 

i7 

SI 

SL 





ID.10’ 

-1 
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ID.IV 
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ID.12’ 

_id 
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Register 0 


Register 1 


Registers 3, 10-13 


Register 2 



Registers 10-13 


Registers 10-13 




Register 4 

Register 5 

Register 6 

Register 7 


Diagnostic Reg. 

y Tri-State 


Terminal 


OulD.OO 3 

S37T— 

DO QO 

D1 01 

D2 02 

D3 Q3 

04 Q4 

D5 Q5 

D6 Q6 

D7 h18 Q7 
CK OC’ 

2 ON23.0 

duin'oi T 

“5 0N23.1 

Ou tD.02 7 

6 0N30.0 

OulD.03 5“ 

9 ON 3 0.1 

Ou ID.04 TT" 

T2 6no 1.0 

6 U i d".05 IT 

15 0N01.1 

6uid.6g Vf 

Te 6n12.o 

Ou ID O/' IT 

19 6N1 2.1 
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11 1 


SencJControl’ 1 
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Input Shift Mux 
forBuffer 0 


OutD.OO 



OulD.05 


Q uid. 02 
fiutD! 14 
fiuib.io 
filltD.00 ~ 

OulD.03 

fillip. 15 
OutP.11 
Quip.07 

Oaddr.6 

fiacidr.? 


■ XO 

■ XI OX 

■ X2 
X3 

SI 53 
YO 

Ji ov 

Y3 

hi 4 
S2 
SI 

EX’ EY’ 


XO 

XI OX 

X2 

X3 

SI 53 
YO 

Y2 0¥ 
Y3 

hi 3 
S2 
SI 

EX’ EY’ 


OutD.12 



Quid.14 


6 

Ou ID. 02 


5 

fiulD.06 


—7 

OuiP.iO 


~ 5" 

OulD.15 


10 

OutD.03 


1 i 

OutD.07 


12 

OutD.1 i 


13 


Oaddr.6' 

fiaddr!?' 


forBuffer 2 


—XO 
— f- XI ox 

-nr X2 
—— X3 

10 S153 

TT Y0 

12 y OY 
-Li Y 3 
, f 14 

IT 52 

— si 

EX’ EY’ 

l| 15 
GND 


XO 

.XI OX 

X2 

X3 

SI 53 
YO 

;; oy 

Y3 

f 13 
S2 
SI 

EX’ EY’ 



r 

15 | 


15 I 

GND 


GND 



Quid.04 

A to.00 



Q utD.06 
fi uiP.02 
fi~ u IP. 14 
fiulP,10 

OutD.07 

fiuTTOT 


Oaddr.6 

fiaddr.7 


I 


forBuffer 1 


xo 

XI ox 

X2 

X3 

Si 53 
YO 

Y2 0Y 
Y3 

014 

S2 

SI 

EX’ EY’ 


XO 


XI 

OX 

X2 


X3 



SI 53 

YO 


Y1 


Y2 

OY 

Y3 



gl 3 

S2 


SI 


EX 

EY’ 

1 

D 

15 


OutD.OO 
"■ ID.04 



QulD.02 

fiulD.06 

fiulP.10 

OutD.14 


Oaddr.6’ 

Oaddri7’ 


forBuffer 3 


xo 

xi ox 

X2 

X3 

SI 53 
YO 

;; oy 

Y3 

el4 

S2 

SI 

EX' EY’ 
1 I 15 f 



Note: compleme^ 
Oaddr.6,7 lines 
used for fetter 
load sharing 
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YO 


Y1 


Y 2 

OY 

Y3 
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SI 


EX 

EY’ 

1 

15 
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EBufAddr.O’ 
EBuf Addr.1 ’ 
Ebuf Addr.2’ 
EBufAddr.3 1 
EBufAddr.4' 
tiBu IA dd r! 


Even Buffer (^616x16) 
AlZ -1 EBO 




EveinLine 

n eg 

SB E 

ilisl 

6nd i 


9 EBOAddr.6’ 


12 EBOAddr.7 1 


4 EB1 Addr.6’ 


r.7’ 


9 EB2 Addr.6’ 


12 EB2Addr.7’ 


BufOBO 


BufOBI 


Bu (OB2 


mmiiH 



CE1 l CE2WE’OE' 


19 h7 po He 









in wa a 

1111111=51 





AO 



A1 



A2 



A3 



A4 



A5 



A6 



A7 

F93422 


DO 


Q0 

D1 

no 

Q1 

D2 

Q2 

D3 


03 

CE1’CE2WE’0E' 



iiiumnia 
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MCI* . 

gJVCC 





4 NT 1 DalaQI 
h TIDotaOl 


9 J VCC 
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Osci11ator & ID 



Note: 
i n 


14-Pin crystal should be install 
this 20-pin platform as follows 
Cryst al PLA T 


Pin 1 : 
7: 
8 : 
14 : 


N. C. 
GND 

Output 
+V dc 



ID Modifier must have even number of p 


Note: These platforms are shown as 20 pin units. They are actually 16 pin r< 
with pin 8 of the network inserted into pin 9 of the 20-pin pattern. 

They are shown as 20 pins so that ROUTE will not try to cut any traces on the 


TODataO l 
NTODataOT 
T 0 0 a I a 1 i~ 

kiTOPdla IT 

WtOData 2T 
TODalaS I 
NT0Data37 


T e rm i n a 1 

TIDafaO! 


NT 1 DalaOl 


220 

ohm 




100 

ohm 

i FPLAT 

20VCC 


l| FPLAT 1 

PI 

P20 

19 

VEE 


f PI 

P20 

P2 

PI 9 

18 

. " 


> P2 

PI 9 

P3 

P1B 

* 7 



? P3 

PI 0 

'PA 

PI 7 

" 6 



£ P4 

PI 7 

P5 

PI 6 

15 

TOClkAI 

TODalaOul! 

} P5 

PI 6 

P6 

PI 5 

TT 

RTTOITA! 

Yi Da!aOu l! 

—T P6 

PI 5 

97 bl 


13 

TOClkO! 

T2DalaOull 

Q |3? 

d1 

P8 

PI 3 

12 

NTOClkB! 

T3DataOulI 

9 pa 

PI 3 

P9 

PI 2 



GND 

10 P9 

PI 2 

1 PI 0 





PIO 

P11 


2QVCC 

10 

-16 



FPLAT 

PI 

P20 

' P2 

PI 9 

' P3 

PI 8 

P4 

PI 7 

P5 

PI 6 

P6 

PI 5 

P 7 cl 

PI 4 

P8 

PI 3 

P9 

PI 2 

PIO 

P11 


2QVCC 

19 _ 

1° 

• 7 

•I 

■ 6 

J5_ 

14 N 


T1 Ctk A1 
NTltlkAI 


T e rm i n a 1 

T2Data01 


NT2Dala11 


T2Dala2 


NT2Dala2! 


T2Data3! 


NT20ata3! 


GND 


T e rm i n a 1 


FPLAT 

PI 

P20 

P2 

PI 9 

P3 

PI 8 

P4 

PI 7 

P5 

PI 6 

P6 

PI 5 

97 gl 
P8 

PI 4 

PI 3 

P9 

PI 2 

PIO 

P11 





T2Clk A! 
NT2(ilkA! 

NI2CTkBI 



T3Dala31 


NT3Dala3! 


FPLAT 

PI 

P20 

P2 

PI 9 

P3 

PI 8 

P4 

PI 7 

P5 

PI 6 

P6 

PI 5 

p7 hi 

PI 4 

P8 

PI 3 

P9 

PI 2 

PIO 

P11 























Test Clips: 



Filter Caps for ECL chips: 

These capacitors mount between pins 2 and 
19 of a 20 pm pattern due to tne offset pr 



Spare Positions (for Multi wire): 
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File 
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Rev C: Minor changes to logic found necessary during checkout. 

Re-layout to eliminate crossover of connections to I/O connectors. 

Made all I/O connectors male. 

Added hardware cursor to channels 1 & 2. 

All logic pages changed and renumbered. 

R6V D; 

Synchronized BckGndO and BckGndl with Switch. Log. Dwg. p. 7. 

Added SendControl to Background control to maintain proper polatity of Control signals. Log. Dwg. p. 12. 

Changed control gate for Output shift register from S10 to S02. Log. Dwg. p. 6,1 2, & 16. 

Changed Blank function in Control register to Unblank so that Ret’ results in blanked display. Log. Dwg. p. 7. 

Rev E: Page 05; 0Addr4' input changed to 0Addr4.0MeF and S10 gate (b12c) utilized for that. 

Page 07; Control Register.PPUnblank changed to PPBIank,EnOsc changed to Allow WU, S74 
(cl5a) deleted 

Sync CR - PUnblank changed to PBIank 

SOO (el 8d) changed to S02 (d5d).ControlPhase’ Input changed to ControlPhase. 

Inverter (i 15f) used instead oI S02 (d5d).New wire EnblCurs’ added. 

Page 13; SendControl’ changed to EnblCurs’ on the input of SI0 (b 12a) and load Inputs of 

S163(b11 and all). Typo corrected - Output control inputs on bl 3 and al 3 
changed from Hi to GND 

Page 14; SendControl’ changed to EnblCurs' on the inputofS10(b12b)and load inputs of 

SI 63 (dll andcll). Typo corrected - Output control inputs on dl 3 and cl 3 
changed from Hi to GND 

Page 15; SendControl’ input on SOO (cl 2) changed to DropCIockB.SendControl,and SOO 
gate added (e18d) 

Page16; NCIk gate input changed from ClkB to ClkB'. EnOsc input on S51 changed to Allow WU 

DropCIockB’ signal added on the output of S74 (f3b). S10 gate (d4b) added to produce 
CurXCIk'. Corrected typo - OutD.09 changed to OutD.15 on the input os S51 

Page 17; Pullup and pulldown resistors added to the Crystal Plat (also in UTVFCSplats.sil) 

Added test chip S241 in loc.c8. Its symbols are scattered on several pages. Added test points 
on most pages. 

Rev F: Corrected error made in adding the test points on page 9 and 10. Changed EdgeClock2’ to 

EdgeClockl’ (Etch layout-reiated)on p.2.Changed S166 to LS166 on page 4.Cosmetics on p.17. 


Rev Ga created from Rev F by CPT on 3/25/79: 

Renamed EriableCurs’ to be DisableCurs’ 

Removed Te6t points from diagrams. 

Reversed ECL chips so that pin 1 6 (gnd) will be trace-wired. 

Made all platforms 20pins so that ROUTE will not do any cuts. 

Added spare 20pin positions (for Multi wire) in al ,b4,b15, d6, gl 1, h8, and il 3. 

Changes for revision Gb (7/18/80 - CPT) 

1) Connected pin 15 of all 4 terminal connectors to ground (p 16). 

2) Created latched signal MyStrobe' (pg. 3). 
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Note: The I/O connector area is loaded with 4 15pin MALE D-series connectors. 
Note: All platforms except el have pin 8 ol the platform in pin 9 of the pattern. 
Note REVERSAL of all ECL Chips (MCI 24, MCI 25) 
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iMSOflS I f^5S09cf 
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I F93422 


SPARE q |S153 
S51 Cl II SI 53 


S04 q |25SQ9 q 

I s 163 cl'' |Is 163* 


si63 cj ' 1 15163 


F93422 

m i‘i rr ‘f 

||S25B 


F93422 L F93422 L. F93422 


5 MC125| j I f PLAt' cj 
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S241 C S175 


11 

1 2 gMCiafl j 

1 3 HEX 


F93422 L, | F93422 L,[ s |SQ2 q ||25SQ9 


|S25B I 
I LSI 661 


1 S258‘cj I f S258 


I test q 
|LSI66 Cl" 


SPARE q S20 C SOO 


F93422 l 

' l f si'75 [ 
' If 25S09I 


I I SI53 q 

l'si53‘‘q 

(Ho! 

j |si 3s q 

IHuO 


S374 qIS374 C |S85 


S240 C S374 C S240 q S240 


S86 q 

If si 74'cl 


I 6 f SPARE ‘[j | S257 cj 
| 7 | S253 [j 1 ' | |*S25*3 ‘ cf 


fpLAT Cj ' | f SPARE 


S374 q|SB6 
SPARE Cj fS32 


S257 cj | 

S253 Cl | fS253 


| si 74 'q ’ 


S374 q S374 C S174 


S240 q F93422 L F93422 


11 IS163 q || SI63 q II S163 g || SI63 


soo q 1 si 0 


13 I S3 74 q|S374 qIS374 qIS374 
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I 15 [S04 


;i rs7v;e 


| S253 Cl 


| TEST 

|S175 q 

1 S 20 q 

[25S09 q 


. ,n 11 mi 

|RDCB1 q 


J 19 I‘S240 [j |‘s24l‘ “ ‘cj I Si 7*5 


101-200 

1-100 


20pins: A 16pins: B 14pins:C 
I SPARER I Cj | Cj 

16 pins REVERSED; F 
Typical of ECL chips 


22pins: D 
| F93422 


24 pins: E 



Note: The short vertical lines indicate 
filler capacitor locations. 

(103 Total) 

Broken vertical lines 

indicate VEE filter caps 
1 for ECL chips. These are mounted 
1 from pin 2 0 pin 19 of the 20 pin 
pattern. 

(7 total) 
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Platform el (oscillator): 



Note: The oscillator is mounted on the platform as follows: 


vcc 


Oscillator Platform 

Pin number Pin number 


1 2 

7 8 

8 9 

14 15 

I D . 11 ' 

Oscillator Is Motorola K1100A series 

TGND 

Oscf 


Note: ID.08’ - ID. 12’ are wired to HI (pin 3) or Gnd (pin 8) depending on the oscillator 
frequency as follows: 


Oscillator f: 

50mhz 

20mhz 






l!Wl!B!M 

Hi 

Hi 






ID.09’ (pin 5) 

Hi 

Hi 







Hi 

Gnd 






ID.11 ’ (pin 11) 

Gnd 

Hi 







Gnd 

Gnd 







Platforms bl, cl, gl, hi 

Xerox P/N 703W11691 (15 resistors) is acceptable 
All resistors 220 ohm,1 /4 w. 



Platform dl: 

Xerox P/N 703W00891 (8 resistors) is acceptable substitute 
All resistors lOOohm 1/4or1/8walt,10% 
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Interface to DO chip tester 

.G.T.T. Pqrp . Data . 

12 5 8 

G -- Go bit (if on, start clocks following this instr.) 

TT --Type of instr: 

0 -- Other (Pgrp is further decoded, see below) 

J. -- Load Data into "Enable" rcg. for indicated Pgrp 
1 - Load Data into "Data A" reg. for indicated Pgrp 
3 -- Load Data into "Data B" rcg. for indicated Pgrp 

Pgrp -- Pin Group. Selects (except in "Other" type instrs) the group 
of 8 pins affected by the instruction. 

Other group: 

Pgrp: . X . X . I. C . C . 


CC -- Clock parameter select: 

0 -- None (nop) 

1 -- Load Data into clock Parameter Reg. 1 

2 -- Load Data into clock Parameter Reg. 2 

3 -- Load Data into clock Parameter Reg. 3 


I 


-- Load Data into Input Group Select Counter 
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